The divalent cation dependence of bovine brain calmodulin-dependent phosphatase.
The divalent cation dependence of a calmodulin-stimulated phosphatase from bovine brain has been characterized kinetically using phosphorylated myelin basic protein and casein as substrates. At saturating concentrations of calmodulin, dephosphorylation of both myelin basic protein and casein was catalyzed 8- to 10-fold more rapidly at saturating concentrations of Mn2+ than at saturating concentrations of Ca2+. Half-maximal rates of dephosphorylation of both substrates occurred at either 15 microM Mn2+ or 1 microM Ca2+, and the Kact for each ion was not influenced appreciably by the presence of calmodulin. Half-maximal rates of dephosphorylation were observed at concentrations of calmodulin ranging from 3 X 10(-8) to 10(-6) M at saturating concentrations of divalent cations depending on the substrate used and the particular cation chosen. Trypsin treatment of the phosphatase activated the enzyme several-fold, eliminated its calmodulin dependence, but did not alter the Mn2+ concentration dependence of the activity. Ca2+ (10 microM) increased dephosphorylation rates without altering the Mn2+ concentration dependence of the phosphatase activity regardless of the presence of calmodulin. Mg2+ at millimolar concentrations did not alter the Ca2+ or Mn2+ concentration dependence of the activity. As measured without calmodulin, Ca2+ (90 microM) or Mn2+ (200 microM) produced nearly identical alterations of the far ultraviolet circular dichroic spectrum of the phosphatase.